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ABSTRACT 

Introduction: Obesity and overweight are becoming 
progressively more prevalent worldwide and are 
independently associated with a significant increase in 
the risk of cardiovascular diseases. Systemic arterial 
hypertension is frequently found in association with 
obesity and contributes significantly to increased 
cardiovascular risk. We hypothesise that Roux-en-Y 
gastric bypass (RYGB) surgery, a procedure that 
effectively reduces body weight, can also positively 
impact blood pressure control in obese and 
hypertensive individuals. 

Methods and analysis: A unicentric, randomised, 
controlled, unblinded clinical trial. Sixty obese (body 
mass index between 30 and 39.9) and moderately well 
controlled hypertensive patients, in use of at least two 
antihypertensive medications at maximum doses or 
more than two in moderate doses, will be randomly 
allocated, using an online, electronic and concealed 
method, to receive either RYGB plus optimised clinical 
treatment (OCT) or OCT alone. The primary end point 
is the reduction of antihypertensive medication at 
1 and 2 years of follow-up. Data analysis will primarily 
be conducted on an intention-to-treat basis. 
Ethics and dissemination: The study was approved 
by the local institutional review board that works in 
total compliance with the latest version of the Helsinki 
Declaration, the Good Clinical Practices (GCP), the 
'America's Document' and the national regulatory laws. 
Before the beginning of any study-related activities, 
each study participant is asked to provide a signed 
informed consent. 

Trial registration number: NCT01 784848. 
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BACKGROUND AND RATIONALE 

Obesity and overweight are conditions of 
paramount relevance for public health 
worldwide, showing progressively increasing 
prevalence rates in developing and 



Strengths and limitations of this study 



This is a randomised controlled trial designed to 
investigate a very important clinical question 
namely the influence of a largely used surgical pro- 
cedure to treat obesity on blood pressure control. 
The study was designed to be performed using 
optimised methodological resources such as an 
online randomisation system that ensures alloca- 
tion concealment, intention-to-treat analysis of 
data and blinded adjudication of clinical events, 
in order to prevent systematic bias. 
The study is not blinded, given that the investi- 
gated procedure is a surgery. 
The number of patients in our sample is not suf- 
ficient to investigate hard outcomes (mortality, 
incidence of cardiovascular events, etc) but 
rather surrogate end points, such as blood pres- 
sure control and medication withdrawal. 



developed countries in recent decades. 1-5 
The widespread epidemic of obesity occurs 
not only in adulthood but also in younger 
populations, which reinforces concerns that 
the problem is expected to become even 
worse along the upcoming years. 1 Obesity is 
currently defined by a body mass index 
(BMI, the body weight in kilograms divided 
by the square of the height in metres) equal 
to or larger than 30. 1 Among its most serious 
consequences, we can find an elevated risk 
for distinct diseases, especially those of car- 
diovascular nature. In addition, obesity is fre- 
quently observed in close association with 
other cardiovascular risk factors, such as dia- 
betes or insulin resistance, hypertension and 
hyperlipidaemia, composing the so-called 
metabolic syndrome. 6 A progressive enlarge- 
ment in the burden of cardiovascular 



BMJ 



Schiavon CA, etal. BMJ Open 201 4;4:e005702. doi:1 0.1 1 36/bmjopen-201 4-005702 



1 



Open Access 



mortality and morbidity with a direct impact on public 
health and healthcare systems all over the world is there- 
fore expected, given the current scenario. 1 

Although governments, as well as academic, profit and 
non-profit institutions, have conducted distinct initiatives 
in the search for better treatment options for obesity 
during the past few decades, virtually all the efforts have 
frequently resulted in disappointing results. 1 4 7 Distinct 
approaches aiming at the change of nutritional habits 
and improvement of physical activity have been shown 
to be inefficient, as described by many clinical trials, 
with high failure rates and considerable weight regain 
over different follow-up periods. 8 9 Similarly, the use of 
drugs to control appetite and nutrient absorption has 
shown far from successful results. Formerly promising 
medications are in some cases associated with significant 
adverse reactions and limited long-term benefits. 10 11 

Bariatric surgery techniques were introduced in the 
50s and evolved in subsequent decades as an invasive 
but efficient treatment for obesity. Some of these tech- 
niques have demonstrated results in terms of weight 
loss that are maintained over long periods. 12 Recent evi- 
dence suggests that surgical bariatric procedures can 
additionally improve metabolic profile, reducing lipid 
levels and leading to optimised glucose control in 
obese individuals with diabetes. 13-18 Moreover, long- 
term mortality was reduced in the groups treated by 
surgery in comparison to those under intensive clinical 
treatment for obesity. 19 

Besides weight reduction, blood pressure is one of 
the multiple risk factors that seems to significantly 
change after surgery in comparison to optimised clin- 
ical treatment. 13-15 20 Some studies have shown that a 
significant percentage of patients could discontinue 
blood pressure lowering medications in the post- 
operative period, 15 17 20 although this effect was not 
consistently reproduced. 14 Moreover, previous studies 
were not primarily designed to specifically address the 
question of blood pressure control. Consequently, 
current guidelines consider bariatric surgery only for 
patients who present a BMI higher than 40 or 
between 35 and 40 with coexisting medical conditions 
related to obesity and resistant to clinical interven- 
tions. The aim of the present study is therefore to 
investigate the long-term effects of Roux-en-Y gastric 
bypass (RYGB), in comparison to optimised clinical 
treatment, on blood pressure control, in a population 
of moderately hypertensive and obese participants. 

METHODS 
Study design 

This is a randomised, unicentre, phase III clinical trial, 
planned to be performed with concealed allocation of 
participants and intention-to-treat analyses. Patients allo- 
cated to both clinical and surgical groups are followed 
for a total of 24 months. An overview of the study design 
can be seen in the study flow chart (figure 1). 



Aims 

The primary aim of the study is to evaluate the efficacy of 
RYGB, as compared with OCT on the reduction of antihy- 
pertensive medication, over 12-month and 24-month 
periods. In parallel, we intend to investigate the effect of 
RYGB on the following secondary end points: (1) systemic 
blood pressure assessed through ambulatory blood pres- 
sure monitoring (ABPM) at 12 and 24 months; (2) central 
blood pressure, augmentation index and pulse wave vel- 
ocity as measured by the SphygmoCor device 21 ; (3) systolic 
and diastolic arterial blood pressure; (4) weight loss and 
BMI; (5) waist circumference; (6) fasting blood sugar, gly- 
cated haemoglobin (HbAlc) and insulin resistance; (7) 
lipid profile (low-density lipoprotein-chole sterol, high- 
density lipoprotein-cholesterol and triglyceride levels); (8) 
uric acid; (9) ultra-sensitive C reactive protein; (10) reduc- 
tion of cardiovascular risk (Framingham risk score); (11) 
heart anatomy as evaluated by echocardiogram examin- 
ation; (12) iron, calcium and vitamin B 12 metabolism; (m) 
main adverse events related to surgery. 

Eligibility 

Patients of both genders, aged from 18 to 65 years, with 
previously diagnosed arterial hypertension (as defined by 
the current use of at least two full-dose antihypertensive 
drugs or more than two in moderate doses) and a BMI in 
the range from 30 to 39.9 are considered eligible for this 
study. Exclusion criteria are severe and uncontrolled 
arterial hypertension (>180/120 mm Hg); cerebrovascu- 
lar disease with acute events or alterations in the cognitive 
function in the past 6 months; heart diseases (myocardial 
infarction, angina, coronary revascularisation, heart 
failure) that occurred or were diagnosed in the past 
6 months; severe psychiatric disorders: schizophrenia, 
bipolar disorder, severe depression, psychosis; severe 
kidney disease: diabetic nephropathy, important reduc- 
tion of renal function (glomerular filtration rate <30 mL/ 
min); diagnosed secondary hypertension, except due to 
sleep apnoea; advanced peripheral arterial disease; atro- 
phic gastritis; type 1 (any) or uncontrolled type 2 (with 
HbAlc>7.0) diabetes mellitus or latent autoimmune dia- 
betes of adults (LAD A) ; alcoholism or use of illicit drugs; 
current tobacco smoking habit; previous abdominal 
surgery (except for MacBurney, Pfanneistil and laparo- 
scopic cholecystectomy); severe hepatic diseases; preg- 
nancy or women at childbearing risk who are not using 
effective contraceptive methods; cancer in the past 
5 years; use of immunosuppressive drugs, chemotherapy 
or radiotherapy; inability to understand and adhere to 
the treatment or to the postsurgical instructions (box 1 ) . 

Randomisation and allocation concealment 

Participants who fulfil all the eligibility criteria and 
provide written informed consent are allocated to either 
RYGB combined with optimised clinical treatment 
(OCT) or OCT alone, in a 1:1 randomisation ratio basis, 
with a predicted sample size of 60 patients, 30 in each 
group. Randomisation is performed in blocks containing 
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Figure 1 Study flow chart. 



CANDIDATES 
BMI 30.0 - 39.9, systemic arterial hypertension, at 
two antihypertensive drugs (full-dose) or more 



Check Eligibility Criteria 
Informed Consent 
Concealed Randomization 



r 



Roux-en-Y Gastric Bypass 
+ Optimized Clinical Treatment 



1 



Optimized Clinical Treatment 



Follow-up 
One, three, six, twelve, eighteen, 
twenty four months 



Follow-up 
One, three, six, twelve, eighteen, 
twenty four months 



Primary endpoint: amount of anti-hypertensive medication 
over 12 and 24 months periods 



Box 1 Criteria for eligibility 



Inclusion criteria 
Age: 18-65 years. 

Body mass index (BMI) in the range from 30.0 to 39.9. 
Previously diagnosed arterial hypertension (as defined by current 
use of at least two full-dose antihypertensive drugs or more than 
two in moderate doses). 
Exclusion criteria 

Severe and uncontrolled arterial hypertension (>1 80/1 20 mm Hg). 
Cerebrovascular disease with acute events or alteration in the cog- 
nitive function in the past 6 months. 

Heart diseases (myocardial infarction, angina, coronary revascu- 
larisation, heart failure) that occurred or were diagnosed in the 
past 6 months. 

Severe psychiatric disorders: schizophrenia, bipolar disorder, 
severe depression, psychosis. 

Severe kidney disease: diabetic nephropathy, important reduction 
of renal function (glomerular filtration rate <30 mL/min). 
Diagnosed secondary hypertension, except due to sleep apnoea. 
Advanced peripheral arterial disease. 

Type I (any) or uncontrolled type II (with HbA1c>7.0) diabetes 

mellitus or latent autoimmune diabetes of adults (LADA). 

Atrophic gastritis. 

Alcoholism or use of illicit drugs. 

Current tobacco smoking habit. 

Previous abdominal surgery (except for MacBurney, Pfanneistil 
and laparoscopic cholecystectomy). 
Severe hepatic diseases. 

Pregnancy or women at childbearing risk who are not using 
effective contraceptive methods. 
Cancer in the past 5 years. 

Current use of immunosuppressive drugs, chemotherapy or 
radiotherapy. 

Inability to understand and adhere to the treatment or postsurgi- 
cal instructions. 



10 patients to guarantee equal group sizes. To assure con- 
cealment of the allocation list, randomisation is con- 
ducted through a 24-hour central web-based automated 
randomisation system. 

Recruitment strategies 

The recruitment process is conducted throughout two 
distinct strategies. First, candidates are referred from 
medical facilities and either private or public healthcare 
services located in the city of Sao Paulo to Hospital do 
Coracao. Second, a press release containing the core 
information about the trial, as well as the eligibility cri- 
teria, was published in March 2013 in one of the most 
important Brazilian newspaper, and on that, further dis- 
seminated by other online Internet news websites and 
social websites. The second strategy resulted in an imme- 
diate and expressive interest of many participants who 
are currently being screened to participate. 

Candidates are instructed to send email messages con- 
taining their personal information and recent anthropo- 
metric data to an institutional email account created for 
the purpose of study management. Those who are in 
accordance with eligibility criteria are invited to come to 
a screening visit at the hospital. On this occasion, they 
have their eligibility criteria verified. After a complete 
explanation of the study procedures, patients are asked 
to provide written informed consent. 

Interventions 

The randomisation process allocates patients to either 

one of two treatment groups: 

1. Clinically optimised treatment alone (COT) 

Treatment for hypertension: Treatment for hypertension is 
standardised for study patients, starting from 6 weeks 
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before the randomisation, according to the following 
recommendations: candidate patients preferably receive 
a renin-angiotensin blocking drug and a calcium- 
channel blocker, except if these are contraindicated or 
the patient has achieved good blood pressure control 
using other drugs prior to study recruitment. Whenever 
possible, other classes of drugs will be discontinued and 
changed considering the described scheme. 

If the aforementioned association is already in use and 
the patient maintains blood pressure levels higher than 
130x80 mm Hg, the combination with a thiazide diuretic 
is preferred. If the diuretic is contraindicated or if it is 
necessary to use other antihypertensive drugs to reach 
blood pressure control, spironolactone or clonidine is 
preferred. The decision to use different drugs is taken 
by the assistant physician. 

Nutritional evaluation: In order to evaluate the 
average daily dietary intake, a 24 h reminder (24HR) is 
used. The patient is questioned about the types of food, 
preparations, servings, homely measures, quantities and 
the times at which they had their meals during the 24 h 
prior to the nutritional visit. A photo album showing pic- 
tures with distinct portions of food is used to help 
patients to better estimate the amounts they consumed 
over 24 hours. The 24HR enquiry is conducted at base- 
line, as well as after 6, 12, 18 and 24 months. An online 
computer program (Nutriquanti, Sao Paulo, Brazil) is 
used to analyse the nutritional composition of energy 
and nutrients of the 24HR. 22 

Nutritional advice. Patients from both groups receive 
nutritional advice that is based on national statements for 
hypertension and obesity. 23 A visit to a dietitian from the 
investigation team follows each medical visit at the hos- 
pital to reinforce the nutritional recommendations previ- 
ously indicated. Nutritional advices in the clinical group 
are mainly directed at weight reduction and blood pres- 
sure control. 23-25 Aiming at progressive weight loss over 
time, the total daily energy consumption calculated as 
20 kcal/kg of ideal body weight per day is stimulated 
among the patients. Similarly, for the improvement of 
blood pressure control, the ingestion of food with high 
sodium concentration, such as snacks, sausages and fast 
food, are discouraged and the reduction of salt used for 
cooking at home or added to the already prepared food 
is encouraged. Consuming fruits and vegetables is stimu- 
lated also to increase potassium intake. 

For those patients subjected to RYGB, the nutritional 
advices include information about food consistency in the 
postoperative period. During nutritional visits, detailed 
evaluation regarding diet tolerance is performed. 

Treatment for other risk factors and comorbid condi- 
tions: Patients participating in both groups are individually 
treated for the other associated comorbid conditions. The 
treatment for obesity includes dietary advices for the 
optimised clinical treatment group and the practice of 
physical activities. Specific drug treatments for diabetes 
and dyslipidaemias, if applicable, are performed in accord- 
ance with national and international guidelines and 



recommendations. Adherence to treatment is regis- 

tered during the follow-up visits, as reported by the patient. 
2. COT plus RYGB: 

Patients allocated to surgical treatment also receive 
treatment for optimised blood pressure reduction and 
control of other risk factors during 24-month follow-up, 
as previously described. In addition to that, they are sub- 
jected to RYGB, performed by one surgeon with experi- 
ence in bariatric surgery. Patients are admitted to 
Hospital do Coracao at least 12 h before the index pro- 
cedure. On the day preceding surgery, patients receive a 
liquid diet, up to 10 h before the scheduled procedure, 
when a preoperative fasting period starts. All drugs taken 
by the patient are maintained along this period, except if 
expressly recommended by the attending physician. 
Patients are examined in a preanesthetic visit after admis- 
sion and take the recommended drugs accordingly. 
General anaesthesia is performed for the surgery and the 
patient is positioned in horizontal dorsal recumbence, 
with the right arm placed close to the body. 

In brief, the surgery consists of the following steps: (1) 
Five abdominal wall trocars — two 12 mm and three 
5 mm; (2) biliopancreatic limb — 100 cm; (3) alimentary 
limb (Roux Limb) — 150 cm; (4) side-to-side jejunojeju- 
nal anastomosis between the biliopancreatic limb and ali- 
mentary limb; (5) creation of a 20-30 mL gastric pouch 
and (6) gastrojejunal anastomosis (alimentary limb) and 
(7) Final check of the abdominal cavity (figure 2). 
Patients with cholelithiasis, identified in the presurgical 
period, will undergo cholecystectomy at the same surgical 
time after the end of the RYGB. Prophylaxis for deep 
venous thrombosis is applied by the use of high compres- 
sion elastic stockings and pneumatic compressors in the 
lower limbs during surgery and thereafter. Cephazolin 
2 g at the induction stage of anaesthesia and 8 h there- 
after is used as a prophylactic antibiotic. 

Blinding 

Since the study intervention is a surgical procedure, inves- 
tigators and patients cannot be blinded for treatment allo- 
cation. Investigators who are responsible for the analysis of 
primary and secondary outcomes (adjudication of clinical 
events) are blinded for the treatment group. 

Data collection and management 

Time schedule and study visits: The study started in March 
2013 and is already recruiting candidate patients under 
a time schedule that was previously defined by the inves- 
tigation team. The study was planned to stop recruit- 
ment procedures by July 2014 and close follow-up 
procedures by July 2016. 

Screening visit: During the screening visit that takes 
place 6 weeks before randomisation, each candidate is 
informed by one of the medical investigators (CAS or 
DTI) about the study methods and all the procedures 
they will be subjected to during the observation period, 
as well as the risks implicated in each procedure. 
Patients are then evaluated, regarding the inclusion and 
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Figure 2 Schematic view of the 
aspect of the Roux-en-Y gastric 
bypass surgery. 




Gastric Pouch 



Alimentary Limb - 150cm 




Bilio-pancretic Limb - 100 cm 



exclusion criteria and the antihypertensive drugs cur- 
rently in use. Those who are not using the drugs accord- 
ing to the study treatment protocol might have their 
treatment modified at this time following the specified 
treatment protocol described in the intervention 
section. When a candidate agrees to participate, and is 
in accordance with the eligibility criteria, he or she is 
asked to sign the informed consent form (ICF) . 

Randomisation visit: A detailed clinical evaluation is 
carried out to confirm the eligibility criteria in the ran- 
domisation visit, 6 weeks after the screening visit. At this 
point, if a patient's evaluation is not adequate according 
to the study eligibility criteria, she or he will not be ran- 
domised. Those patients who fulfil the eligibility criteria 
are randomised at a 1:1 ratio, to be subjected to the 
RYGB or to receive optimised clinical treatment, as pre- 
viously described. After randomisation, patients receive 
an identification number that will be used, in addition 
to their initials, in all participants' documents, such as 
clinical records, correspondence and any other elements 
that require patient identification. 

Blood samples are collected to carry out patients' base- 
line laboratory tests. Those patients allocated to surgery 
are subjected to additional specific preoperative tests in 
order to identify any contraindication to the procedure 
and also to evaluate the risk of associated adverse events. 
The tests should include total abdominal ultrasound, 
high digestive endoscopy with Helicobacter pilory testing, 
coagulation screening tests and a parasitological stool 
test. These patients are evaluated by a psychologist to 
determine whether their psychological conditions are 
adequate to deal with the changes resulting from the 
intervention. Also, at this time, a multivitamin prepar- 
ation will be prescribed and maintained until the day pre- 
ceding the surgery. 



Patients in both groups are seen by a dietitian to take 
the baseline anthropometric measurements and receive 
dietary advice on weight control and salt intake, and to 
create a baseline nutritional reminder. The in-office 
blood pressure measurements are made, and the central 
blood pressure, pulse rate and increment rate are mea- 
sured using the SphygmoCor device. The ABPM, echo- 
cardiogram and electrocardiogram tests are scheduled 
to be performed within the following days. 

Surgery visit: Surgical procedures are planned to be 
performed within 2 weeks from the randomisation visit. 
On this occasion, the coagulation parameters and blood 
counts shall be checked to verify the risks of bleeding 
and transfusion. If the H. pylori test is positive, the 
patients are prescribed a threefold therapeutic scheme 
for 10 days (2 g/day amoxicillin, 1 g/day clarithromycin 
and 80 mg/day pantoprazole). If an intestinal parasitosis 
is identified, a specific treatment should be adminis- 
tered. If a test result contraindicates the surgery, the 
patient will be excluded from the study and considered 
as a failure in randomisation. 

Follow-up visits — general: Follow-up visits are scheduled 
after 2 weeks, and at 1, 3, 6, 12, 18 and 24 months after 
the index procedure in the surgery group, or at the 
same intervals in the clinical group after the baseline 
interview, for general clinical examination, during which 
the following procedures are made: measurement of sys- 
temic blood pressure and heart rate; check the need to 
increase, maintain or discontinue antihypertensive medi- 
cation; weight measurement; reports of any adverse 
events, related or not to the study treatments; informa- 
tion related to treatment compliance is obtained; nutri- 
tional advice after anthropometric measurements, by a 
dietitian; prescribe and check the use of multivitamin 
treatment for the surgery group. Concomitant care or 



Schiavon CA, etal. BMJ Open 2014;4:e005702. doi:1 0.1 1 36/bmjopen-201 4-005702 



5 



Open Access 



procedures suggested by other physicians will be ana- 
lysed for each individual patient by the investigators and 
allowed if considered necessary. 

Follow-up visits — measurement procedures: Patients allo- 
cated to the surgery group who still maintain their gall- 
bladder will be subjected to an abdominal ultrasound 
examination at the 3 month follow-up visit. If the exam- 
ination demonstrates the presence of gallstones in the 
biliary tree, the patient shall be subjected to an elective 
cholecystectomy. 

Central blood pressure, pulse speed and increment rate 
(using the SphygmoCor device), as well as an echocardiog- 
raphy and ECG will be performed at the 12-month and 
24-month regular visits. Blood sampling is planned to be 
performed at the 12-month and 24-month visits. The ana- 
lytes to be measured at these specific time points are: 
fasting glucose tolerance, HbAlc, insulin, ultra-sensitive 
PCR, lipid profile, uric acid, complete blood count, cre- 
atinine and potassium. Plasmatic iron, ferritin, vitamin 
B 12 , total and fraction proteins and parathyroid hormone 
will also be measured for the surgery group. 

Outcomes: Primary outcome is defined as a reduction 
of at least 30% in the total antihypertensive drugs in 
relation to the baseline medical prescription at 
12 months following the index procedure. The same 
level of drug reduction is considered a secondary 
outcome for the 6-month and the 24-month follow-up 
intervals. Significant changes in the other previously 
described measurements (see the aims section) are also 
considered as secondary outcomes. 

Adverse events: Adverse events are medical conditions 
not considered as study end points and must be regis- 
tered during the study period. Serious adverse events 
correspond to any adverse event which is fatal, poses a 
risk to life, is debilitating or disabling, or results in hos- 
pital admission (not concerning the predefined study 
procedures), increase in the hospital length of stay (per- 
tinent to the study and beyond the planned proce- 
dures), or is associated with induction of congenital 
abnormalities (in study descents) . In addition, any event 
considered serious by the investigator or that adds any 
significant risk, contraindication, side effect or precau- 
tion that may be connected with the study intervention 
should be reported as a serious event. A life-threatening 
risk should be recognised as such, in the case of an 
adverse event that causes the patient to be at immediate 
risk of death due to the event. An event should be con- 
sidered as debilitating or disabling if it causes a substan- 
tial and/or permanent rupture in the patient's capacity 
to perform regular activities. 

Criteria for study withdrawal: Individuals who decide to 
no longer participate in the study or who are lost to 
follow-up (failure to attend the prescheduled visits or 
cannot be reached by telephone call) can be withdrawn 
from the study. 

Statistical considerations: Statistical analysis will be per- 
formed at the three prespecifled time points as chosen 
for the adjudication of primary and secondary end 



points. The study is conducted on an intention-to-treat 
basis, meaning that data from all patients who complete 
follow-up will be analysed according to the group to 
which they were originally allocated, regardless of having 
adhered to the treatment and study procedures. 
Additionally, we will conduct per protocol and on treat- 
ment analysis at the end of the study. Comparison of 
proportions of patients experiencing primary outcomes 
in both groups will be carried out using the Fisher exact 
test. Additionally, the relative risk with its respective 95% 
CIs will be used as measures of effect size and the trends 
for each variable over time will be analysed using gener- 
alised estimation equation (GEE) models. For continu- 
ous variables, the differences between the average 
variations from baseline values, with their respective 
95% CIs, will be calculated and, in addition, repeated 
measurements over time will be analysed using analysis 
of variance (ANOVA for repeated measures). A list of 
outcomes and plan for statistical analysis is provided as 
supplementary material (see online supplementary table 
SI). All analyses will be performed using the SAS soft- 
ware, V9.3 (Cary, North Carolina, 2012) or R (http:// 
www.R-project.org, 2014, Vienna, Austria). 

Sample size: In the study from Dixon, 20 a 49% reduc- 
tion in the incidence of patients using antihypertensive 
medication was observed in surgically treated patients 
over a 2 year follow-up. Considering that our study 
should be able to detect at least 40% difference in the 
incidence of the primary binary outcome (reduction of 
at least 30% of the drug prescription for each patient), a 
sample size of 60 patients (30 in either group) will be 
needed, assuming a two-tailed a of 5% and 90% power. 
This 40% absolute difference represents the difference 
between the assumed 50% proportion of outcome inci- 
dence in the surgery group and 10% incidence in the 
clinical treatment group. 

Trial organisation and management: All data from 
medical visits and procedures are registered in elec- 
tronic case report forms, accessed by the system of IEP 
HCor Clinical Studies. They are filled out within a 
period of no longer than 5 days after the study patient's 
visit, but preferentially during the visit or procedure to 
be performed. Security measures as recommended by 
international guidelines are applied to the electronic 
case report form. Thus, any changes in data made by 
the team and the reasons for the alteration are regis- 
tered in the system, ensuring data quality and reliability. 

The study investigators are responsible for providing all 
resources to guarantee privacy and confidentiality of data 
of study patients and to prevent their being prematurely 
or accidentally destroyed. Only the investigators will have 
access to the final data set. The study documentation will 
be maintained for at least 2 years after the end of the 
study so that they can be monitored, audited or inspected 
by the sponsor, the sponsor's authorised representatives 
or local regulatory authorities. 

Quality control and data management: Besides concealed 
randomisation, the online management system ensures 
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data entry, data cleaning and exportation for analysis, as 
well as reports of the status of the study forms. Several pro- 
cedures are performed to assure data quality, including 
periodic checkout of missing data and plausible, possible 
and non-permitted value ranges and logic checks. Problems 
of data consistency are informed by the system at the time 
of data entry. In addition, statistical techniques to identify 
inconsistencies and completeness of data are applied peri- 
odically to ensure correction of possible mistakes. 

ETHICAL ASPECTS 

The study protocol was approved by the institutional 
review board of the Hospital do Coracao which works in 
consonance with the latest version of the Helsinki 
Declaration, the Good Clinical Practices statements, the 
'Americas' Document' and the national regulatory laws. 
Any changes in the protocol will be first submitted to 
the local review board that might approve it before we 
put it into practice. Before the beginning of any study- 
related activities, each study participant is asked to 
provide a signed ICF in order to produce documentary 
evidence that the participants received enough informa- 
tion about the clinical trial, the possible study interven- 
tions, their rights as research participants and that he or 
she freely and voluntarily wishes to participate in the 
study. Patients are also informed that they may freely 
withdraw their consent and discontinue their participa- 
tion in the study at any moment, only by communicating 
this decision, without affecting their treatment. If the 
participants or their authorised legal representatives 
cannot read or understand the information related to 
the study, an impartial witness not connected to the 
team of the study centre and who preferably is unaware 
of the clinical study is asked to participate. Fingerprints 
may be used when the participants or their legal repre- 
sentatives cannot sign the document. The participants 
themselves or their legal representatives and the witness 
(when necessary) sign and date the document in two 
counterparts. The investigator who applies the Free and 
Informed Consent Term also dates and signs the two 
copies. One of the copies is maintained in the patient's 
file at the investigator centre and the other is given to 
the research participant. 

Dissemination 

The main publication will be released in the name of the 
Study Steering Committee, mentioning the study sponsor. 
Four manuscripts are planned to be published: design 
paper, patients' baseline characteristics and the main 
manuscripts containing the results of the study in 
12 months and in 24 months. The study results will be 
published regardless of whether the analysis performed 
shows positive outcomes for the tested intervention or not. 

DISCUSSION 

This is, to the best of our knowledge, the first randomised 
controlled trial designed to specifically test the potential 



benefit of bariatric surgery on blood pressure control. 
Previously published studies have shown evidence of blood 
pressure reduction following surgical approach, in com- 
parison to the optimised clinical treatment, at least in the 
short term. Buchwald et af 8 observed, in a meta-analysis of 
clinical trials, a significant reduction in blood pressure 
over the first two postoperative years, but such effect was 
not sustained in subsequent years. In the Swedish Obese 
Study, a 6-month progressive decrease in blood pressure in 
the operated individuals in comparison to controls was 
reported. However, after this period, a new increase in 
blood pressure was registered and further maintained up 
to 8 years. 29 In one recent study, Schauer et at b report that 
patients were able to reduce the amount of antihyperten- 
sive dugs, after 12 months of either RYGB or sleeve gastrec- 
tomy. One previous publication observed a similar effect 
on blood pressure control for gastric banding procedure. 20 
Former trials have also shown conflicting results. In the 
study from Mingrone et al, 14 for instance, no significant 
effect of bariatric procedures on blood pressure was 
observed at all, in comparison to the clinical approach. 
Moreover, the majority of the trials in this regard did not 
address the specific question of blood pressure control. 

Considering the current evidence, the question 
regarding control of arterial hypertension in obese 
patients subjected to bariatric procedures remains still 
open. The reasons for this lack of evidence are related 
first to the absence of studies designed for this specific 
purpose; second, there is no agreement among previous 
studies concerning the antihypertensive effect of 
surgery; and third, there is no clear answer to whether 
any observed blood pressure reduction could be main- 
tained in the long term. 

Former trials that investigate populations of more 
severely obese patients (grade III) were largely respon- 
sible for the current indications for bariatric surgery. 
More recently, however, investigations have been 
extended for less obese (grade I) patients, or even for 
patients who were not subjected to any previous weight 
reduction therapy, since it is not clear that these groups 
are under less severe risk for cardiovascular events. 
Taking into consideration the eligibility criteria of the 
present study, we are selecting patients of elevated poten- 
tial for cardiovascular events in the long term, given that, 
besides the obesity and hypertension diagnosis, many of 
them display features of metabolic syndrome, such as dys- 
lipidaemia, insulin resistance and diabetes. 

Finally, a theoretical discussion can also arise in terms 
of the pathophysiological causes of blood pressure 
reduction after bariatric surgery, since weight loss 
achieved by means of clinical treatment has been previ- 
ously demonstrated to positively influence blood pres- 
sure control. Whether it can be an effect of weight loss 
per se or rather a direct effect of surgery on blood pres- 
sure will not be possible to be investigated by the 
present study. Nonetheless, consistent evidence does 
show that other effects of bariatric surgery, for example, 
insulin resistance and glycaemic control, might be 
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explained beyond the reduction of body weight, being at 
least partially related by an influence on a few gut 
secreted mediators. 30 Eventually, mechanistic explana- 
tions for such phenomena deserve deeper and further 
consideration by studies using appropriate methodology. 
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